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Cosmology: evolution of galaxies, 4:22; expansion of 
universe, 2:31; significance of COBE results, /:4; 
types of redshift, 2:31 
Dark matter: in dwarf galaxies, 3:7; in galaxy clusters, 
3:8; implied from gravitational lensing, 2:14 
Eclipses: 
Lunar: December 9, 1992, total, 2:8: 4:107; June 
4, 1993, total, 6:70; fictional in King 
Solomon's Mines, 4:7 
Solar: January 3, 1992, annular. 2:112; May 21, 
1993, partial, 5:70; new circular series, /:6, viewing 
tips, 5:70 
Education: astronomers wanted for teaching youth, 
46. astronomy books for children, /:80; Astronomy 
To Go, 5:101; and Soviet Astronomical Society, /:7 
Galaxies: counterrotating material in, 5:11; evolution 
of, 4:22: most distant, 6:12; optical thickness of, 3:12; 
overlapping, 3:12 
Active: Arp 220, 2:6, Hubble telescope confirms 
core structure, 2:8; jet features, 3:40; Markarian 421, 
5:75; NGC 4261, 2:8; young radio galaxy, /:14 
Clusters of: Abell 851, 4:23, dark matter within, 
3:8; Virgo, 5:63 
Interacting: new systems born in collisions, 4:11; 
NGC4038-39 (Antennae), 4:11 
Local Group (see also Milky Way and Magellan- 
ic Clouds): dark matter in dwarf systems, 3:7; X-ray 
view of M31, 2:13 
Milky Way: galactic coordinates, 5:63; high-veloc- 
ity clouds, 7:15; map of in infrared, 6:10; source of 
cosmic rays, 6:10 
“Normal”: M51, 6106; M63. 6:106; M64, 
M81, 6:8; M94, 6:106: MIO1. 6:102; M108, 6:44, 
M109, 6:46, NGC 2283. 2:110: NGC 3738, 6:45; 
NGC 3756, 6:45; NGC 3898, 6:45: NGC 3953, 6:46; 
NGC 3982. 6:45; NGC 3990, 6:45: NGC 3998, 6:45; 
NGC 4395, 4:110: NGC 4565, 5:63; NGC 4583, 4:111 
NGC 4627, 4:110; NGC 4631, 4:110; NGC 4656. 
4:110; supernova in M81, 6:8 
Gamma-ray astronomy: powerful source in Perseus, 
3:14; solar-flare afterglow, 2:11 
Gravitation: gravitational lensing, 2:14; measuring the 
gravitational constant, 4:28 
HII regions: in M101, 6:105 
Herbig-Haro objects: HH 34. 3:41 
History: Comet Swift-Tuttle, 1:16; Galileo versus the 
Vatican, /:8; 3:4, 32; George Hale's private observa- 
tory in Pasadena, 3:23; measuring the gravitational 
constant, 4:28; Mount Wilson Observatory, 3:18, 25; 
Simon Newcomb as model for Prof. Moriarty, 6:11; 
origin of zodiac, 4:63: George Ritchey’s mirror 
making, J:98 
Hubble Space Telescope: amateur projects for, 1:12; 
2:14; confirms core structure of active galaxy, 2:8; 
determining mass of Pluto-Charon, /:9; images of 
lo, 1:9; loses third gyroscope. 4:11: most distant 
galaxy, 6:12: protoplanetary disks in Orion nebula, 
3:9, shuttle mission to repair, 4:8; survey of galaxies, 
4:22 


account 


5:11; 


I maging: 

Astrophotography: adaptive-optics system, 4:52; 
cold camera, 3:62; off-axis guiders, 2°45: selecting 
guide star, 2:105 

Charge-coupled devices (CCDs): determining age 
of open star cluster, 5:105; determining limiting 
magnitude, 2:84; photometry, 5:83, 105: using in 
urban settings, /:110; with wide-field cameras and 
small telescopes, 6:19, work of Jack Newton, 4:10! 

Image processing: color CCD imaging. 5:34 

Infrared astronomy: map of Milky Way 
sunspots, 5:13 

Interferometry: Joint Institute for VLBI in Europe 
5:12; optical on Mount Wilson, 3:21 

Intergalactic matier: dark matter, 3:8; neutron stars 
ejected from galaxies, 5:8 

Interplanetary matter: {rom interstellar space. 4:15 

Interstellar matter: detecied in solar system, 4:15 
high-velocity clouds, /:15; polycyclic aromatic hy 
drocarbons, 3:13: shock compression of, 5:10 

Laboratory astrophysics: determining gravitational 
constant, 4:28 

Light pollution: 2:69. 98. complaining to lighting man 
ufacturers, 6:6, Earth-orbiting mirrors. 6:69; legisla- 
tion becoming widespread, 4:69 

Magellanic Clouds: honeycomb nebula. 4:13 

Meteorites: fall in Peekskill, New York. /°%. 2:26: fall 
in Uganda, 6:96: possibly striking truck. 5 

Meteors: asteroidal stream observing results. /°7 
Kappa Cygnid shower. 6:105; fireball on Schmidt 
camera plate. 6:22: Geminid shower, 6:105: impor 
tance of observing. 2:6; Lyrid shower, 4:78: “mini 
shower,” 5:109: new shower in Cetus? 3/119. Onon 
id shower, 6-105; Perseid shower. 2°108: Quadrantid 
shower. 1:78: 6:105 

Molecular clouds: extent in Milky Way. / 
of stars, 5:18 

Molecules: fullerenes. 3:13. polycyclic aromatic hydro 
carbons, 3:13: trihydrogen on Uranus. 4:15 

Moon: brightness of, 4:14. “city” on, 5:109 
flyby. 4:18: “opposition effect.” 4:14: sodium coma 
6:19; telescopes for use on, /:13; Triesnecker Rilles 
3:74 

Nebulae: 

Bright: Barnard’s Loop, /:114: 6:19: bipolar 
(crablike), 4:12; California, /:114; Guitar, 5:8; hon- 
eycomb, 4:13; 1C 5067 (Pelican). 4:39: imaged with 
wide-angle CCD, 6:19. MI (Crab), 4:38) MI7 
(Omega), 5:76: M42 (Orion), /:48: 2:70, 110, 3-9; 
M43, 1:48: Rosette, /:114; 3:38: seeing with naked 
eye, /:114: Veil (Cygnus Loop), 5:10 

Dark: Barnard 68, 5:18: and star formation, 5:18 

Planetary: M97 (Owl), 6:45; NGC 2371-2372, 
3:47, NGC 2392 (Eskimo), 3:48; NGC 7027, 6:11 

Neutrino astronomy: solat neutrino-production theo- 
ry. 1:6 

Neutron stars: see Collapsed objects 

Novae: Muscae 1991, 5:13: T Pyxidis, 3:76 

Observatories (amateur and public): Loren Bird's 
“Starthenon.” 1:95; Grasslands, 5:98; Jack Newton's 
dream home. 499; David Oesper’s roll-down-rool. 
590 
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Observatories (professional): Calar Alto, 6:30, Cerro 
Tololo Inter-American, 2:21; Effelsberg, 6:29, Euro 
pean Southern, 2:19; Gornergrat, 6:28, Hat Crech 
4:8. La Palma, 6:31; Mount Wilson, 3:18, 25; Pic du 
Midi, 1:20, 5:8; 6:26; Pico del Teide, 6:32; Pico Vele 
ta, 6:29, Sonneberg, 5:8: SR-71 Blackbird, 6:16: Sud 
bury Neutrino, /:6 

Observing techniques: determining star's visibility for 
lunar occultation, /:89, for double stars, 3:112; plan- 
etary observing with large telescopes and excellent 
seeing, /:20 

Occultations: April 19. 1993, of Venus by Moon, 4:75 
determining star's visibility for lunar occultation 
1:89; stellar by asteroids, 2:76 

Optics: adaptive. 3:22; 4:52; riflescopes for finders 
6:93, Space Shuttle’s windows. 6:53; using liquid 
mercury, 4:12 

Organizations: American Association of Variable Star 
Observers, 4:102: 5:4; Astronomical League. 5:5; 
Astronomical Society of the Pacific, 5:4; Central 
Bureau for Astronomical Telegrams, 6:98: Interna- 
tional Dark-Sky Association, 269, 98; Mount Wil 
son Institute, 3:21; Royal Astronomical Society of 
Canada, 5:4 

People: Ford, C. B., 4:102; Galilei, G., 1:8; 3:4, 32; 
Hartsel, D., 3105; Hunter, T., 2°98; Kiuchi, T.. 7:17; 
Lovi, G., 5.9, Marsden, B., 6:98; Newcomb, S.. 6:11 
Newton, J., 4°99: Oort, J. H., 1:8; 4:44; Ritchey, G 
W., 1:98, Summerfield, B., 5:101 

Planets and their satellites: 

Earth (see also Moon): Galileo flyby, 1:8; 4:18; 
ozone hole, 3:13; Tunguska explosicn, 3:15; Yucatan 
impact feature, /:12 

Jupiter: Himalia, 2:112; importance to develop 
ment of life on Earth, 5:8; sharp images of lo from 
Hubble telescope, /:9; sodium cloud, 6:20, South 
Equa-orial Belt fades, 4:76 

Mars: dust storms, /:104; keeping biologically 
pure, 2:15, marsquakes, 5:12: spacecraft imagery on 
CD-ROM, 3:94; visualizing canals, 2:100, water con 
tent of, 4:15 

Neptune: early visual sightings of Great Dark 
Spot, 46 

Pluto: mass of system, ]:9: 
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Saturn: eclipses of lapetus, 5:79. observing mate 
rial in Cassini division, 5:7 

Uranus: trihydrogen on. 4.15 

Venus: April 19, 1993, occultation by Moon. 4:75 
Magellan radar imagery. /:11; water on, 69 


Pulsars: see Collapsed objects 
Quasars: amateur sightings of Twin Quasar. 3/119, jet 


features, 3:40 


Radar astronomy: revealing 4179 Toutatis as contact 


binary, 3:8 


Science policy: Gemini Project funding. 5:26: Soviet 


Astronomical Society. /:7 


Solar system: importance of giant planets to develop- 


ment of life on Earth. 5:8: Kuiper belt. 1:26: 6:9; 
planet orbital instability. 2:13 


Spacecraft (see also Hubble Space Telescope): Ad 


vanced Satellite for Cosmology and Astrophysics 
5:8; Cassini, 5:14: Compton Gamma Ray Observa 
tory, 2:11; 3:14; 6:14; Cosmic Background Explorer, 
1:4, 6:10, Extreme Ultraviolet Explorer, 5:10; 
Galileo, /:8; 3:8; 4:18; keeping Mars landers biologi- 
cally pure, 2:15; Magellan, 7:11: 6:14; Mars Observ 
er, 6:14, Mir, 6:13; Noviy Svet space mirrors, 6:13; 
Pioneer Venus, 2:12: 6:9; potential damage by close 
comet, 4:6: Rosat. 2:13; 3:8: Space Infrared Tele- 
scope Facility, 6:14; Ulysses, 4:15; Voyager, 5:9 


Space policy: NASA reorganization, 2:9 
Star clusters: 


Globular: M3, 5:64, 108 

Open: Collinder 70, 1:49: Collinder 285, 6:43; de- 
termining age of, 5:105; M37, 5:105; M41, 2:64, 110 
M44 (Beehive), 3:68; 5:66, M45 (Pleiades), 1:64. 67: 
NGC 1981, 1:49, NGC 2244, 3:38; NGC 6910, 6:104 


Stars: Be transformation, /:14; disks and jets associat- 


ed with, 3:40; energy transport from corona to pho- 
tosphere. 2:11: formation of, 4; 5:18; nearest to 
Sun, 4:70; sighted down a well during daytime, 3:119 

Double and multiple: Castor. 3:47, Alpha Cen 
tauri, 4:70; Delta Geminorum. 3:49, Kappa Gemino- 
rum, 3:48; Mizar and Alcor. 6:64; observing tips 
3-112: 42 and 45 Orionis. 1:49: Delta Orionis, 1:49: 
Jota Orionis, /:48: Sigma Orionis, ]:49; Theta’ (Tra 
pezium) and Theta’ Orionis, /:48; Struve 747, 1:48 
Struve 1124, 3:48: Struve 1603, 6:46 


Individual) Arcturus, 6:66, Barnard’s star, 4:70 
Merak, 6:43, 31 Orionis, 1:49; Pollux, 3:47; Proxima 
Centauri. 49. 70: Wolf 359, 4:72 

Variable: eclipsing binary in Trapezium, 2:72: 49 
Endam. 24. Eta Geminorum, 3:71; Mu Gemino- 
rum. 3-71; Zeta Geminorum, 3:70; Beta Lyrae, 6:72; 
HD17520, 1:14; in Orion nebula, 2:70; performing 
CCD photometry on, 5:83; Z Ursae Maijoris, 6:46 

Sun: energy transport from corona to photosphere. 
2:11; flare gamma-ray afterglow, 2:11; neutrino-pro- 
duction theory. /:6; Novaya Zemlya solar mirage. 
296; sunspots in infrared, 5:13 

Sundials: information wanted on, 4:6 

Supernovae: most distant observed. /:8: SN 1987A 
2:39: SN 1993] in M81. 6:8: Veil remnant. 5:10 

Telescope making: binocular mount. 4:90: off-axis 
Newtonian, 3:87, 49° riflescopes for finders. 6:93 
ruby masking tape make red flashlight. 6:93 
solar finder. 2-93; solar telescope using polarizing 
mirrors, 6:89, styrene plastic gears. 6:93, 20-inch 
binocular telescope. 2:89 

Telescopes (amateur): benefits of small refractor. 44 
Engelhorn’s 6-inch off-axis Newtonian, 3:87; 4:93 
George's 15-inch refractor, 3:103; Hérard’s 4-inch 
polarizing solar telescope. 6:89; Livitski’s 20-inch 
binoculars, 2:89 

Telescopes (professional): Angio-Australian (3.9- 
meter). 2:23: Australia Telescope at Narrabri, 2:24 
Gemini Project (8.l-meter), 2:8; 5:26: Hat Creek 
radio antenna destroyed, 4:8; William Herschel (4.2 
meter), 6:31; Hooker (100-inch), 3:18; on the Moon, 
1:13, Nordic Optical (2.5-meter), 6:31; UBC-Laval 
liquid mercury (2.7-meter), 4:12 

Timekeeping: time corrections, ]:60 

Ultraviolet astronomy: extragalactic objects imaged in 
extreme ultraviolet, 5:10: from high-altitude aircraft 
6:16, Voyager spectrometers funding stopped, 5:9 

Very large-scale structure: overall motions of galaxies 

s 15 

Vision: canals on Mars, 2:100; naked-eve deep-sky ob 
jects, :114: Sirius in the daytime. 2112: star sighted 
down a weli during daytime. 3:119 

X-ray astronomy: Japanese satellite. 5°83: Nova Muscae 
1991, 5:13: X-ray image of M31, 2:13 
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Suryan, Robert P., \etter, 4:6 

Szymanek, Nik, and lan King, Deep-Sky Work with 
the Cooled EDC-1000TE, 3:47 

T. A. L. see Lyster, Timothy 

Tate, Robert C., letter, 56 

Trueblood, Mark, \etter, 6:6 

Wade, Jackie, letter, 1:7 

Walker, Gordon, see Mountain, Matt 

Walter, Denton P., \etter, 4:7 

Wamsieker, Willem, see Kondo, Yoji 

Whitaker, Ewen A., letter, 2:7 

Winkler, William, see Schmude, Richard, Jr 

Witt-Miller, Harriet, Big Blue in Hawaii, 2:93 

Woliensak, Richard J., \etter, 3:7 

Yanosky, Ron, letter, 6:6 

Yurchesyn, Joe, The Dark Side of Dark Sites, 3:4 

Zmek, William P., Rules of Thumb for Planetary 
Scopes — I, /:91 


Rules of Thumb for Planetary Scopes — II, 3:83 


Departments and Features 


Amateur Astronomers — 
Beautiful But Persistent Bishop's Ring, The, 2:90 
Big Blue in Hawaii, 2:93 
Calendar of Events, /:102, 2:94, 4:95, 5:97 
Investing in Dark Skies, 4:91 
M51: The Movie, 3:95 
Reflections on the 1993 Winter Star Party, 3:88 
Riverside’s Silver Anniversary, 5:94 
Star-Party Etiquette, 3:90 
Star Trails, /:101, 2:91, 3:91, 4:94, 5:96, 6:100 
Tale of Two Cities, A, 6:98 
World's Largest Solar-System Model, /:99 
Ast ical Computing — 
Anatomy of a Lunar Eclipse, 3:76 
Boston Tea Party, The, 6:83 
How Long Is a Lunar Month? 5:76 
My Robotic Astroscan, 2:76 
Night the Titanic Went Down, The, 4:79 
Suntans and the Ozone Layer, /:83 
Backyard Astronomy — 
Observer's Guide to Saturn, An, 5:52 
Projects for Moonlight Nights, 3:51 
Star-Hop from Andromeda, A, 6:45 
Star-Hop in the Cepheus Milky Way, A, 4:48 
When, Where, How To Watch, 2:49 
Books & Beyond — 
Annie and the Stars of Many Colors 
Welther and Alex Griswold, 5:54 
Binary Maker 2.0, Contact Software, 3:57 
Binocular Astronomy, Craig Crossen and Wil Tiri- 
on, 4:53 
Briefly Noted, /:61, 2:56, 3:57, 4:57, 6:54 
CalMaster 2000, Albert O. and Piyavadee P. Schef- 
fler, 5:56 
Canon of Lunar Eclipses: 1500 B.C 
Bao-Lin Liu and Alan D. Fiala, 2:55 
Celestial Delights, Francis Reddy and Greg Walz- 
Chojnacki, 5:55 
Ceres, Zephyr Services, /:59 
Deep Sky Field Guide, The, Murray Cragin, James 
Lucyk, and Barry Rappaport, 2:53 
Light and Color in the Outdoors, Marcel Minnaert, 
6:52 
MICA, U. S. Naval Observatory, 2:54 
New Astronomy, Johannes Kepler, 6:53 
Pauper and Prince: Ritchey, Hale, and Big Ameri- 
can Telescopes, Donald E. Osterbrock, 3:54 
Sky Watcher's Handbook, James Muirden, 4:54 
Software Update, /:61, 3:56 
So Many Galaxies So Little Time, Boyd Estus 
and Margaret Geller, 5:54 
Space Age, William J. Walter, 1:57 
Spaceship Neutrino, Christine Sutton, /:60 
To a Rocky Moon: A Geologist's History of Lunar 
Exploration, Don E. Wilhelms, 3:55 
TotalEclipse, Michael R. Smith, 4:56 
Celestial Calendar — 
AE Aquarii: A High-Energy Variable, 3:68 
Asteroid Occultation in M8, An, /:77 
Calendar Notes, 1:77, 2:73, 3:71, 4:72, 5:71, 6:78 
Comet Mueller at the Little Dipper, 4:71 
Exploring the Moon's South Pole, 4:66 
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Far Eastern Transit of Mercury, 5:69 
Finding Sidereal Time, 4:72 
Find Vesta near Saturn and the Helix, 3:66 
Geminid Meteor Shower, The, 6:76 
Jovian Belt Reborn, /:78 
Jupiter Satellite Events, /:76, 2:71 
Jupiter's Satellites, 1:76, 2:71, 3:69, 5:69, 6:78 
Leonid Meteor Watch, 5:69 
Moons of Uranus and Neptune, The, 2:72 
November's Eclipse of the Moon, 5:66 
Rare Eclipse of lapetus, A, /:72 
Rendezvous with Mir, 2:07 
RX and U Cephei, 4:68 
Saturn's Satellites, 3:70, 4:68, 5:70, 6:78 
Six Asteroid Occultations, 6:77 
Two Satellites to Spot, 6:74 
Watching the Rise of R Draconis, /:70 
Evening Sky, The, for . . . (current month), /:64, 2:60, 
3:60, 4:60, 5:60, 6:68 
50 & 25 Years Ago, /:7, 2:7, 3:7, 4:7, 5:7, 6:7 
Focal Point — 
Dark Side of Dark Skies, The, 3:4 
Heavenly Indulgence, 4:4 
Needed: A Better Name for the Big Bang, 2:4 
Planetariums and the Bottom Line, /:4 
Ticked Off About Telescopes, 5:4 
2001 at Twenty-Five, 6:4 
Images, /:36, 4:34 
Letters, /:6, 2:6, 3:6, 4:6, 5:6, 6:6 
New Product Showcase, /:48, 3:40, 4:44, 5:41, 6:49 
News Notes — 
Ancient Celestial Sign Started Chinese Calendar, 
6:13 
Asteroid Meteorite Links — At Last! 5:11 
Astronomers Wage Nuclear War, /:14 
Binary Black Hole, A, 5:13 
Circumstellar Disk Found Around Fomalhaut, 3:13 
Coma Cluster: X-Ray Archaeology, /:10 
Compromise in Chile, 6:12 
Converging on the Galactic Center, 2:10 
Cygnus A’s True Nucleus, /:13 
Dark-Matter Halos, 3:10 
Fireworks in Orion, 2:10 
Galactic Supershells, 4:12 
Galaxy Masquerade, 3:10 
Gaspra’s Magnetic Personality, /:11 
Geminga and the Local Bubble, 2:13 
Giant Radio Survey Begins, 4:10 
Hidden Jets and Spiral Hosts, /:12 
Light-Pollution Victory, 2:13 
Magnetic Galaxies, 4:11 
Magnified Quasars Everywhere, 5:12 
Markarian Surprises, 2:12 
Meteorite House Call, 2:13 
Mission Update, /:16, 2:14, 3:15, 4:14, 5:14, 6:12 
Needle in a Haystack, 2°12 
New Arcs and Rings, /:15 
New Distance for Proxima Centauri, A, 4:13 
New Radiation Belt Confirmed, 5:12 
New Radio Telescope on Mauritius, 3:13 
New Twist on Dark Matter, A, 2:11 
NGC 2214 Has No Old Stars, 2:11 


No Dark Matter Here, 6:11 
Orbiting-Billboard Proposal Gets Astronomers’ At- 
tention, 5:10 
Paving the Focal Plane with Silicon, 6:13 
Planetaries Old and New, /:15 
Pleiades Illusion, The, /:12 
Pluto's Icy Surface, 6:10 
Primordial Lightning? 4:14 
Proxima Centauri: Just Passing Through? 3:15 
Pulsars by the Dozen, /:14 
Radio Eta Carinae, 5:13 
Remote Galaxy Mergers, 6:14 
Rewritten History, 5:11 
Ripples Revisited, /:10 
Slithering Through the Galactic Center, 3:11 
Speedy Masers, 4:11 
Unscrambling the Egg Nebula, 3:13 
Venus: The Name Game, 3:14 
Very Different Universe, A, 3:11 
Weighing a Black Hole, 4:10 
Weighing the Universe, 3:12 
Whirling into the Whirlpool, 6:10 
Women Hold Up Half the Sky, 4:13 
1994 Astronomical Directory, September issue, center 
Observer's Page — 
Comet Swift-Tuttle: Worth the Wait, /:107 
Deep-Sky Wonders, /:110, 2°99, 3:100, 4:104, 5:103, 
6:106 
Gallery, /:114, 2:106, 3-106, 4:106, 5:106, 6:113 
June's Colorful Lunar Eclipse, 5:102 
Observer's Guide to Galaxies — I, An, 4:101 
Observer's Notebook, /:113, 2:101, 3:102, 4:105, 
6:108 
Photographing the Perseids, 2:97 
Sunspot Numbers, /:113, 2:101, 3:102, 4:105, 5:102, 
6:108 
Unusual Apparition of Comet Encke, An, 6:105 
Visual Tour of M27, A, 3:98 
Visual Tour of M31, A, 5:100 
Rambling Through the Skies — 
Midautumn Moon Goddess, The, 3:59 
Migrating Birds and the Milky Way, 4:58 
Second Thoughts About the World's End, 5:58 
Tweaking Our Star Chart, /:63 
Winter Hexagon, The, 6:66 
S&T Newswire — 
Asteroid Buzzes Earth, An, 3:9 
Cepheid Distance Revised, 5:8 
Changing Supernova, A, /:8 
Collision Course, 2:8 
Double Nucleus in M31, A, 4:9 
First Map of the Gamma-Ray Sky, 4:9 
Galileo Spies Ida, 6:9 
Gamma-Ray Bursts: The Mystery Deepens, /:9 
Giant Radio Telescope Enters Service, 5:9 
Hubble Fix “Feasible,” 2:9 
Hubble Pinpoints X-ray Source, 5:9 
Ice on lo? 2:8 
Jupiter Erupts, 1:9 
Keck’s First Light, /:9 
Mars Observer Lost, 5:8 
Mars Observer's Debut, 4:8 





Milky Way, The: A Galactic Cannibal, 2:8 
Missing Mass Found? 6:9 
Naked Stellar Cores, 3:9 
New Star in Aquila, A, 1:8 
No Planet X, /:8 
Nova Sagittarii 1993, 5:8 
Perseid Meteors: Fireballs but No Storm, 4:8 
Spiral Within, The, 2:8 
Spot on Uranus, A, 3:8 
Topaz 2 Grounded, 3:8 
Very Large Mirror Blank, A, 3:8 

S&T Test Report — 
Choosing a Low-Cost Telescope, 6:59 
Electrim’s Neat Little CCD Imagers, 3:44 
Home-Dome from Technical Innovations, The, /:51 
Meade 127ED Apo Refractor, The, 5:43 


Return of the Celestron CS, The, 4:39 
Sinnott’s Slant, /:53, 4:41, 5:45, 6:65 
Stars & Planets — 
Andromeda at the Zenith, 6:70 
Light-Pollution Notes: Join the IDA! 4:65 
Light-Pollution Notes: Many-Pronged Approach, 
A, 6:73 
Light-Pollution Notes: State Legislative News, 2:65 
Moon, The, 1:69, 2:65, 3:65, 4:65, 5:65, 6:73 
Near Sky, The: Fogbows, 3:65 
Near Sky, The: Fogbows II, 5:65 
Near Sky, The: Noctilucent Clouds, /:69 
November's Very Active Sky, 5:62 
October Evening Sky, The, 4:62 
Sagittarius at Its Summer Peak, 2:62 
Stars at Summer's Height, The, /:66 


Summer's September Climax, 3:62 
Sun and Planets, The, 1:68, 2:64, 3:64, 4:64, 5:64 
6:72 
Telescope Making — 
Detecting the Polar Lights, 4:85 
Home for Ritchey’s Polisher, A, /:95 
My Observatory on Stilts, 5:86 
Optical Bench Talk, 4:88, 5:88, 6:95 
Rules of Thumb for Planetary Scopes — I, /:91 
Rules of Thumb for Planetary Scopes — II, 3:83 
30-inch Telescope from: a Hatchback, 2:85 
Truly Economical Telescope, A, 6:91 
“Wood-Eye” Reflector, The, 2:82 


Selected Topics and Celestial Objects 


This listing is not intended to be exhaustive and does not supplant the other parts of the index. For example, material in such regular 
features as Books & Beyond is ordinarily indexed only under the Departments and Features section. 


Amateur activities: amateur radio, 3:70, ATM Journal, 
5:89, auction of rare equipment and books, 5:90; 
cost of conventions, /:7; crater timings during lunar 
eclipses, 5:67; discovery of SN 1993J, 6:31; Earth- 
orbiting satellite observing, 2:101; 6:74; educating 
children about light pollution, 4:91, for moonlit 
nights, 3:51; national amateur organizations, 2:6; 
observing Mir, 2:67; Perseid meteor shower, 2:49, in 
prison, /:101; Riverside Telescope Makers Confer- 
ence, 5:94; safety concerns for dark sites, 3:4; star- 
party etiquette, 3:90; supernova hunting, 3:91; 6:31; 
Ulysses Comet Watch, /:6; Winter Star Party, 3:88 

Archaeoastronomy: Aztec calendrical system, 5:58 

Art: Michael Carroll’s Mars Observer, 5:8; 1854 fire- 
ball engraving, 2:47; 8-meter telescope at Grand 
Canyon, 3:54; Jon Lomberg’s A Portrait of the 
Galaxy, 6:38; M51 movie, 3:95; Pat Rawlings’s hu- 
mans exploring Mars, /:57; Bert Vandermey’s bina- 
ry black hole, 5:13; John R. Whitman’s First Rock- 
ets Fired of Titanic sinking, 4:79 

Asteroids (minor planets): 407 Arachne, 5:71; 419 Au- 
relia, 6:77; 3628 Bo2némcova, 5:11; 1 Ceres, 2:101; 
close flyby of Earth, 3:9; 78 Diana, 6:77; 27 Euterpe, 
4:72; 6:77, 19 Fortuna, 2:73; 5:71; 951 Gaspra, /:11; 
243 Ida, 3:15; 6:9; 89 Julia, 3:71; linked to meteorite, 
5:11; 1993 KA, 3:9; 2 Pallas, 2:101; 3:71; 203 Pompe- 
ja, 6:77; resolving disks of, 27101; 24 Themis, 1:77; 30 
Urania, 6:77; 4 Vesta, 3:66; 5:11; 144 Vibilia, 6:77 

Astronomical constants: deceleration parameter, 3:12; 
Hubble parameter, 4:16 

Astronomy and society: the Big Bang, 2:4 

Atlases and catalogs: user-specific catalogs for digital 
guiding systems, 5:4 





iP Bishop's ring, 2:90; fogbows, 

3:65, 5:65; noctilucent clouds, 1:69; 4:105 

Auroras: building magnetometer to detect, 4:85 

Balloon astronomy: “ripples” in cosmic background 
radiation, 7:10 

Black holes: see Collapsed objects 

Calendars: Aztec, 5:58; beginning of Chinese, 6:13; 
lunar-based, 3:59 

Collapsed objects: in A0620 —00, 4:10; binary black 
hole at quasar’s center? 5:13; Geminga pulsar, 2:13; 
object at galactic center, 2:10; pulsars in Terzan 5, 
1:14; Q stars, 4:10 

Comets: Halley, 3:32; Mueller (1993a), 4:71; Shoemak- 
er-Levy (1993e), 1:38; 2:8; Swift-Tuttle, /:107; 2:43; 
Ulysses Comet Watch, /:6 

Computing: automating an Astroscan 2001, 2:76; 
length of lunar month, 5:76, modeling the Earth’s 
shadow during a lunar eclipse, 3:76; software for 
designing unobstructed reflectors, 5:88; ultraviolet 
transmission of atmosphere, /:83 

Conjunctions: marking beginning of Chinese calendar, 
6:13 

Constellation study: mythology of bird-related con- 
stellations, 4:58 

Cosmic background radiation: “ripples” confirmed, 
1:10 

Cosmology: deceleration parameter, 3:12; Edward 


Af heric phe 


Harrison’s alternate models of expansion, 3:11; 
open or closed universe? 3:12; renaming the Big 
Bang, 2:4; simplified model of cosmic time and dis- 
tance, 4:24; size of universe, 4:16 
Dark matter: dust in NGC 4753, 2:11; halos around 
galaxies, 3:10; Massive Compact Halo Objects 
(MACHOs), 6:9; sparse dark matter in M105, 6:11 
Detectors: magnetometer for auroras, 4:85 
Eclipses: 
Lunar: December 9-10, 1992, total, /:113; June 
4, 1993, total, 4:106; 5:102; November 28, 1993, 
total, 5:66; modeling the Earth’s shadow, 3:76 
Solar: November 3, 1994, total, 5:33, 37 
Education: Baltimore Charter and sexual discrimina- 
tion in astronomy, 4:13; city-size scale solar-system 
model, /:99; light pollution, 4:91; staffing concerns 
at planetariums, /:4; 5:6 
Galaxies: dark-matter halos, 3:10; determining dis- 
tances to, 4:16; measuring magnetic fields of, 4:11; 
supershells, 4:12; theory for spiral structure, 6:10 
Active: active galactic nuclei, 3:42; Cygnus A, 
1:13; BL Lacertae object in Boétes, /:12 
Clusters of: gravitational lensirig, 1:15; 5:12; 
structure of Coma, /:10 
Interacting: M51, 6:10; Markarian 463, 2:12; 
mergers become ellipticals, 6:14; Milky Way and 
Large Magellanic Cloud, 2:8; misidentified merging 
pair, 3:10; NGC 7252, 2:8; polar-ring galaxies, 3:10 
Local Group (see also Milky Way and Magel- 
lanic Clouds): dynamical history of local systems, 
5:11; IC 342, 5:12; M31, 4:9, 101; 5:100; 6:45; M32, 
4:102; 5:101; 6:45; M33, 4:103; 6:46; Maffei 1, 5:12; 
NGC 205 (M110), 5:101; 6:45 
Milky Way: filament near galactic center, 3:11; 
map of in gamma rays, 4:9; object at galactic center, 
2:10; painting of, 6:38; Sagittarius A*, 2:10; tearing 
apart Large Magellanic Cloud, 2:8 
“Normal”: 1C 4617, 1:110; M74, 5:103; M77, 
4:103; M82, 4:11; M105, 6:11; M110, 4:102; NGC 55, 
4:102; NGC 147, 4:102; NGC 185, 4:102; NGC 253, 
4:102; NGC404, 4:103; 6:45; NGC891, 6:47; 
NGC 1023, 6:47; NGC 1316, 4:102; NGC 1317, 4:103; 
NGC 1365, 4:102; NGC 4258, 4:11; NGC 4631, 4:12; 
NGC 4753, 2:11; NGC 6207, 1:110; NGC 6928, 2:101; 
NGC 7331, 4:101 
Gamma-ray astronomy: all-sky map, 4:9; effects from 
orbiting nuclear reactors, /:14; 3:8; gamma-ray 
bursts, /:9 
Gravitation: brightening quasars, 5:12; gravitational 
lensing, /:15; 5:12; gravitational-wave experiment 
using interplanetary spacecraft, /:16; lensing as dis- 
tance indicator, 4:20; microlensing, 6:9 
Herbig-Haro objects: in Orion nebula, 2:10 
History: Perseid meteor shower of 1863, 2:47; Port Or- 
ford meteorite hoax, 3:35; Ritchey’s grinding and 
polishing machine, /:95; Titanic sinking, 4:79, U. S. 
Naval Observatory, 4:94 
Hubble Space Telescope: double nucleus of M31, 4:9; 
Markarian 463, 2:12; new distance to Proxima Cen- 
tauri, 4:13; NGC 7252 as result of galaxy merger, 


2:8; optical counterpart to X-ray source in 
NGC 6624, 5:9; repairing, 2:9; 4:14; 5:16, 23 
Imaging: 

Astrophotography: \unar eclipses, 5:67; Perseid 
meteor shower, 2:97; true color of Crab nebula, 
1:43 

Charge-coupled devices (CCDs): chip arrays, 
6:13; focusing hints, 4:88; imaging Jupiter, 3:102 

Image processing: determining Earth's shadow, 
3:76, M51 movie, 3:95 

Infrared astronomy: counterpart to GX340+0, 2:12; 
inner spiral structure of M51, 6:10; inner structure 
of Egg nebula, 3:13 

Interstellar matter: nebulosity around Pleiades, /:12 

Light pollution: educating children about light pollu- 
tion, 4:91; International Dark-Sky Association, 
4:65; legislation proposed, 2°65; New Jersey study 
commission formed, 2:13 

Magellanic Clouds: Large Cloud disrupted by Milky 
Way, 2:8 

Masers: fast-moving in NGC 4258, 4:11 

Meteorites: collecting, /:18; flash-melted material in, 
4:14, Robert Haag, /:18; linked to asteroid, 5:11; 
ownership of, /:24; penetrating Japanese house, 
2:13; Port Orford hoax, 3:35; striking truck? 2:7 

Meteors: Delta Aquarid shower, /:77; Geminid show- 
er, 6:76; how to observe, 2:49; Leonid shower, 5:69; 
Orionid shower, 4:72; Perseid shower, 2:43, 47; 4:8; 
photographing, 2:97; Ursid shower, 6:76 

Moon: apparent sizes at perigee and apogee, /:113; 
Blue Moons, 3:59; and calendars, 3:59; December 
12, 1993, occultation of Venus, 6:78; length of lunar 
month, 5:76; mosaic taken by Mariner 10, 4:34; 
south pole region, 4:66 

Nebulae: 

Bright: Crab, 1:43; Egg, 3:13; NGC 206, 6:46; 
NGC604, 4:103; Sharpless 2-132, 4:49 

Planetary: as distance indicators, 4:17; Henize 
1357, 1:16; IC 1514, 4:105; IC 5217, 4:104; M27 
(Dumbbell), 3:98; M76, 5:104; NGC 6803, 3:101; 
NGC6804, 3:101; NGC6905, 2:101; NGC7293 
(Helix), 3:66; old, “missing link” nebula, /:15; PK 
45 -2.1, 3:101; PK 52-2.2, 3:101; PK 52—4.1, 3:101 

Neutron stars: see Collapsed objects 

Novae: SS Cygni, 6:12; as distance indicators, 4:18; 
Nova Aquilae 1993, 1:8; Nova Sagittarii 1993, 5:8 

Ubservatories: 

Amateur and public: atop stilts, 5:36, Hyatt Re- 
gency Maui, 2:93; Rosenwald’s roll-down roof, 6:95 

Professional: Arecibo, 6:19, Kitt Peak. 6:21; 
labor dispute settled at European Southern, 6:12; 
Mauna Kea, 6:20; U. S. Naval, 4:94 

Observing techniques: for meteor showers, 2:49, polar 
alignment, 6:95 

Occultations: December 12, 1993, of Venus by Moon, 
6:78; of 9 Sagittarii by 24 Themis, /:77 

Optics: color effects, 3:83; diffraction effects of spider 
vanes, /:92; extra-low dispersion glass, 5:45; eye- 
piece design concerns, 5:4; focusing hints for CCDs, 
4:88; Rayleigh’s criterion, 3:85; for repairing Hub- 
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ble Space 5:17; scattering, 3:84; software 


for de 


relescope 
5:88; vacuum 


7:84 


igning unobstructed reflectors 
techniques newsletter, 6:96, wavefront erro 

Organizations: Astronomical League, 2:6, Internation 
il Dark-Sky 4:65, Royal 
Society of ¢ 6, Space Marketing, Inc 

People: Enright, I 91: Evans, J Haag, R. A 
1:18; 4:6; Hall, A., 4:94; Johnson, W., 3:91; Lincoln 
\ 494. Lovi, G., 2:59; 5:7; Mondale, W 4:94 
Sabatini, D., 2°91; Whitehorne, M., 596 

Planetariums: staffing concerns, /:4; 5:6 

Planets and their satellites: 


Earth (see 


Association Astronomical 


inada 5-10 


235 


velt, 5:12 


Fomal 


ilso Moon): new radiation 
disk 


Extrasolar: circumstellar around 
haut, 3:13 

Shoemaker-Levy, /:38; 2:8 
South Equatorial Belt dis 


water ice on lo? 2:8 


Jupiter: and Comet 


" 
on video, 3:10 


imaging 
turbance, /:9, 78 
Mars: first Mars Observer image, 4:8 
Mercury: November 6, 1993 


Neptune: surface 


transit of Sun, 5:69 


ices of Triton, 6:11 


vailable 


ASH MANUFACTURING COMPANY, INC. 
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Pluto: surface ices, 6:10 
Saturn: atmospheric features, 5:52; eclipse of la 
5 


petus, /:72 


observer's guide to, 5:52 

Uranus: spot imaged, 3:8 

Venus: December 12, 1993, occultation by 

Moon, 6:78; feature nomenclature, 3:14 

and tectonics, 2:22; gravity mapping, 2:20; Magellan 

32; three-dimensional images, 2:32 

Pulsars: see Collapsed objects 

Quasars: binary black hole at center? 5:13; brightened 
by gravitational lensing, 5:12 

Radar astronomy: Magellan results from Venus, 2:16 

Radio astronomy: all-sky survey begun, 4:10, mapping 
expelled material from Eta Carinae, 5:13; Very 
Long Baseline Array, 5:9 

Science policy: Baltimore Charter and sexual discrimi 
nation in astronomy, 4:13; funding cutbacks ending 
spacecraft missions, 5:14; Gemini Project mirror se 


geology 


mission, 2°16, 22 


lection, 3:6 
Solar system: city-size scale model of, /:99; electro 
magnetic pulses in primordial solar nebula, 4:14; he 





FOCUS ON 


McNeese State 


University -_ pI £ > 


gtr, 


wy 
w 
w 
t 


id 
3 
Lake Charles, Be 
Louisiana 


Itustrated is an 18% 


a.) 
» *« 


foot -diame 
ter Ash Dome Observatory built t 
house a 12%-inch telescope. The 
observatory is intended to serve a 
a general-purpose facility, meeting 
the needs of the students 
high 
astronomy groups 
The 


faculty 
3rea school students and 
ybservatory Is 
located 3t the 
McNeese State Uni 
Farm and 
supervised by the De 
partment of Phys« 
This type of dome 
was chosen since the 
area is frequented by 
high winds and hurr 


canes 








SUPERSTAR 
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41512 Chadbourne Drive 
Fremont, CA 94539 
510/498-1095 





New Release! 


Now the premier PC-based 
Astronomy program is more powerful! 


e@ Some operations 5-10X faster 
@ More catalogs supported, including 
SAO Catalog 
Hubble Guide Star Catalog 
3° Edition GCVS 
4" Edition GCVS 
RNGC 
NGC2000.0 
Uppsala Catalog of Galaxies 
QSO Catalog 
Asteroid Catalog 
Comet Catalog 
Many more 
e Dozens of new commands 
e@ Smoother planetary animation 
@ Super VGA support 


SUPERSTAR $149.95 

SUPERSTAR/professional $249.95 + 

DEMO $5 ewe r 
* 
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Requires IBM PC or compatible, DOS 2 + 640K, VGA, EGA, CGA, AT&T, Tandy, or Hercules graphics. Hard disk, mouse recommended. 80x87 opt 
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liopause, 4:30; Planet X, /:8 
Space-based astronomy: Astro 2 mission 
biting infrared telescope, 6:12; X-ray 
solar flares, 3:20 
Spacecraft (sce also Hubble Space Telescope): Advanced 
Satellite for Cosmology and Astrophysics, /:16; Array 
of Low-Energy X-ray Imaging Sensors (ALEXIS), 
2:14; 3:15; 4:14; 6:12; Compton Gamma Ray Observa 
19. 49, 14, Cosmos 1943, 6:74; Edison, 6:12; ef 
reactors, /:14; 3:8; Euro 
4:14, Extreme Ultraviolet 
3:15; 6:9; gravitational 
wave experiment using, /:16; Hipparcos, 6:12; Hiten, 
1:16; Infrared Space Observatory, 6:12; International 
Gamma-Ray Astrophysics Laboratory (INTEGRAL), 
2:14; International Ultraviolet Explorer, 3:15, 30; Ma 
gellan, 2:16, 22, 32; 5:14; Mariner 10, 4:34; Mars Ob 
server, 4:8, 5:8; Mir, 2:67: orbiting billboard, 5:10; 
Rosat, 2:14; Sakigake, 3:15; Solar, Anomalous, and 
Magnetospheric Particle Explorer (SAMPEX), 5:12 
SPARTAN 201, /:16; tethered satellites, 2:14; Ulysses, 
1:6; 5:14; Voyager, 4:30; Yohkoh, 3:20 
Star clusters: 
Globular: M2, 
NGC 6624, 5.9: 
Terzan 5, /:14 
Open Berkeley 94, 4:49: I€ 
4:49, M34, 6:47; NGC752 
NGC 2214, 2:11; NGC7235, 
NGC 7261, 4:49; NGC 7281, 4:49; NGC 7296, 4:49, 104 
old-star free, 2:11; Pleiades, /:12: 5:58; Stock 23, 5:103 
Stars: Be stars, 5:96, formation in Orion nebula, 2:10; very 
hot, blue stars in M15, 3:9 
Double and multiple: Gamma Andromedae, 6:47: 
Burnham 377, 4:49; Alpha Delphini, 2:101; Beta Del 
phini, 2:99; Gamma Delphini, 2:99; Kriiger 60, 4:49; 8 
Lacertae, 4:104; merged binary systems in M15? 3.9 
Kappa and 9 Piscium, 5:60; soft X-ray transicnts, 4:10; 
Struve 292, 6:47; Struve 2894, 4:104 
Individual: Beta Andromedae, 6:45 
5:13; circumstellar disk around Fomalhaut, 3:13; Beta 
3:15; 


3:14; Edison or 
»bservations of 


tory 
fects from orbiting nuclear 
pean Retrievable Carrier 

I xplorer, 6:12: Galileo, /:11 


4:60, M13, 1:110; MIS, 3:49: 
NGC6934, 2:101; NGC7006, 


4:00. 
2:101; 


1442 


5:103; 


1434, 4-105; IC 
6:46, NGC 1502, 
4:49, NGC7243, 4:104 


Eta Carinae, 


Lacertae, 4:49; 12 Persei, 6:47; Proxima Centauri 
4:13 
Variable: AE Aquarii, 3:68; Delta Cephei, 4:48; 5:8; 
RW Cephei, 4:49; RX Cephei, 4:68; U Cephei, 4:68; 
Cepheids, 3:31; 4:18; 5:8; determining mass of Cephei 
ds, 3:31; as distance indicators, 4:17; 5:8; R Draconis 
1:70, RR Lyrae, 4:17; TX Piscium, 5:60 
Sun: November 6, 1993, Mercury transit of, 5:69; flares, 
3:20; heliopause, 4:30; sunspot-free, /:113: X-ray obser 
vations, 3:20 
Supernovae: classifications, 6:31 indicators, 
4:19; formation of Local Bubble, 2:13; Geminga pul 
sar, 2:13; 1993J in M81, 1:8; 6:30: 
tions of SN 1987A, 3:31 
Telescope making: ATM Journal, 5:39; central obstruc 
191 
3:83; contrast, /:91; eyepieces from old binoculars, 4:7 
freeing mirror and polisher from lockup, 5:88; inex 
pensive Newtonian, 6:91; power-on indicator for dew 
caps, 5:88; proper balancing, 6:95; reflector versus re 
383; software for designing unobstructed re 
flectors, 5:88; spider-vane effects, /-92 
Telescopes: 
Amateur: appropriate finders, 5:5; Clark’s 36-inch 
3:90, computer-controlled, 5:5; depart 
ment-store, 5:4; 6:64; gripes about, 5:4; large, short 
focus Newtonians, 5:4; low-cost, 6:59, 91; Millis’s 10 
inch “Wood Eye” reflector, 2:82; Mullins’s 4/-inch 
Newtonian, 6:91; Overholt’s 30-inch portable reflector, 
2:85; Pouplier’s computer-controlled Astroscan 2001, 
2:76, Winter's Helios I 4 


as distance 


ultraviolet observa 


tion, /:91; concerns for planetary instruments 


fractor, 


Dobsonian, 


inch solar CCD camera, 

3:89 
Professional: Gemini Project (twin 8-meter), 3:6; 

Grubb refractors, 4:6, Indo-Mauritian Radio 
scope, 3:13; Keck (10-meter), /:9; Multiple Mirror 
(6.5-meter), 6:22; table of world’s largest optical, /:27; 
Very Large Array radio telescope, 4:10; 6:23; Very 
Large Telescope (16.4-meter), 3:8; Very Long Base- 
line Array, 5“ 6:24 

Timekeeping: s\__ eal time, 4:72 

Ultraviolet asin. . »my: active galactic nuclei, 3:32; Comet 
Halley, 3:32; SS Cygni in outburst, 6:12; small compan 
ions to giant stars, 3:31; Supernova 1987A, 3:31; ultra 
wide-angle camera aboard Space Shuttle, 4:14 

X-ray astronomy: counterpart to GX 340+0, 2:12; ef- 
fects from orbiting nuclear reactors, /:14; 3:8; soft 
X-ray transient star systems, 4:10; solar flares, 3:20; 
structure of Coma cluster of galaxies, /:10 
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